Group A streptococcal pyrogenic exotoxins A, B, and C (also known as scarlet fever toxins and erythrogenic toxins) were evaluated for relatedness to another streptococcus-derived lymphocyte mitogen, blastogen A. Streptococcal pyrogenic exotoxin A and blastogen A were immunologically cross-reactive and shared the same molecular weight, N-terminal amino acid sequence, and capacity to stimulate rabbit splenocyte proliferation nonspecifically.
Group A streptococci express a large number of extracellular factors that may contribute to pathogenicity. Among these are several nonspecific lymphocyte mitogens, and at least two of these have been shown to stimulate T-cell proliferation while not inducing B-cell division (1, 6) . Barsumian et al. (1) and others (14) showed that streptococcal pyrogenic exotoxins (SPEs, also known as scarlet fever toxins and erythrogenic toxins) of types A, B, and C nonspecifically induce proliferation of rabbit splenocytes and human T cells while not stimulating murine spleen cells. It has been proposed that the extensive T-cell proliferative effect leads to the scarlet fever rash that typifies these toxins (13) . Gray and colleagues (6, 7, 11) extensively studied the mitogenic effects of blastogen A, a factor derived from group A streptococcal strain C203. Blastogen A was shown to stimulate mainly human T-cell proliferation. Both SPEs and blastogen A are secreted proteins which can be obtained from cultures of streptococcal strain C203 (C203S was used for blastogen A preparation); the strain makes SPEs A, B, and C (6, 12) . Thus, it was proposed that these factors may be related. This investigation was undertaken to examine SPEs and blastogen A for similarities in structural and biological activities.
SPEs were prepared by ethanol precipitation and thinlayer isoelectric focusing after culturing of streptococcal strains (each strain expressed only one SPE type) in a dialyzable beef heart medium (3, 5, 8, 12) . Purified toxins were stored lyophilized, and 20 ,ug of each, when tested by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, gave a single band when stained with Coomassie brilliant blue. Hyperimmune antiserum raised against each SPE type was prepared in rabbits. Blastogen A was prepared by ion-exchange chromatography of culture supernatants after growth of strain C203S to the stationary phase (6) .
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis was performed by the procedure of Laemmli (9) (1) .
Ouchterlony immunodiffusion analysis indicated that SPE A and blastogen A were immunologically related, whereas SPEs B and C did not cross-react with blastogen A (Fig. 1) . Western blot analysis with anti-SPE sera as probes confirmed the relatedness of SPE A and blastogen A and showed that the two proteins had molecular weights of 28,000 (Fig.  2) . The molecular weight of SPE A, as determined previously (16) by partial amino acid and nucleotide sequencing, was reported to be 25 the blots did react with the homologous SPE (data not shown). N-terminal amino acid sequencing of blastogen A revealed that unambiguous residues 2 through 10 (Gln, Asp, Pro, Asp, Pro, Ser, Gln, Leu, and His) were in complete agreement with the published N-terminal sequence of SPE A (16). Residue 1 of blastogen A could not be obtained, owing to the presence of minor contaminants.
Both SPE A and blastogen A were comparably mitogenic for rabbit splenocytes (Table 1) .
Taken together, these data show that SPE A (classical erythrogenic toxin) and blastogen A are the same factor. In addition to sharing mitogenic activity, both factors are made by streptococcal strain C203 and share biochemical proper- [3Hlthymidine (1 KCi) was added to each well on day 3, and cells were harvested on day 4. ties. The data also raise the possibility that several other lymphocyte mitogens made by group A streptococci are related to SPEs (4, 10, 15 (3, 5, 8) .
